FUSIBLE LINK UNIT 

The present application is based on Japanese Patent Application 
No. 2002-289716, the entire contents of which are incorporated herein 
by reference. 
5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a fusible link unit with fuse 
circuit structures each containing terminal portions connected with 
fusible members, wherein the terminal portions are linked like a chain. 

10 2. Related Art 

The fusible link units of this type are generally known. (See 
Japanese Patent PublicationNo. JP-A-2000-133114 , for example) . Figs. 
9 through 13B shows one of such the fusible link units. The fusible 
link unit designated by reference numeral 100, as shown in Figs. 9 

15 and 10, is generally composed of first and second fuse circuit 
structures 101 and 102 and a housing 103 into which those fuse circuit 
structures 101 and 102 are assembled. The first fuse circuit structure 
101, as illustrated in detail in Fig. 11, is made up of a linking 
plate 104, a plurality of female terminal portions 106a and screw 

20 fixing terminal portions 106b, which are coupled through fusible 
members 105 to the linking plate 104, a battery terminal portion 107 
extended from one end of the linking plate 104, and a common terminal 
portion 108 coupled through a fusible member 105a to the other end 
of the linking plate 104. The first fuse circuit structure 101 is 

25 formed by pressing a conductive plane plate. 
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The second fuse circuit structure 102, as illustrated in detail 
in Fig. 12, is made up of a linking plate 109, a plurality of female 
terminal portions 111a and screw fixing terminal portions 111b, which 
are coupled through fusible members 110 to the linking plate 109, 
5 a battery terminal portion 107 extended from one end of the linking 
plate 104, and a common terminal portion 112 extended from the other 
end of the linking plate 109. The first fuse circuit structure 101 
is formed by pressing a conductive plane plate. 

As shown in Figs. 9 and 10, the housing 103 is shaped like 

10 a rectangular parallelepiped, and contains a circuit-structure 
accommodating chamber 114 with an opening 113 open to the upper. The 
housing further includes a plurality of connector housing portions 
115 and a plurality of terminal supports 116, which are provided under 
the circuit-structure accommodating chamber 114. 

15 As shown in Fig. 9, the first and second fuse circuit structures 

101 and 102 are each inserted into the circuit-structure accommodating 
chamber 114, through the opening 113 of the housing 103. In this 
case, an extending direction of the flat surface of each fuse circuit 
structure is an insertion direction, and the terminal portions (106a, 

20 106b, 111a, 111b) of the fuse circuit structure are first inserted 
as an insertion tip part. When the first and second fuse circuit 
structures 101 and 102 are completely inserted into the 
circuit-structure accommodating chamber, the linking plates 104 and 
109 of those fuse circuit structures 101 and 102 are located within 

25 the circuit-structure accommodating chamber 114. The terminal 
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portions 106a, 106b, 111a, and 111b are set at predetermined positions 
of the connector housing portions 115 and the terminal supports 116. 

Next, the common terminal portions 108 and 112 of the first 
and second fuse circuit structures 101 and 102 are fastened together 
5 to the housing 103 by a bolt 117. The first and second fuse circuit 
structures 101 and 102 are electrically connected to each other to 
thereby form a desired fuse circuit . Connected to the female terminal 
portions 106a and 111a within the connector housing portions 115 are 
the terminals of the mating connectors (not shown) . Connected to 

10 the battery terminal 107 and the screw fixing terminal portions 106b 
and 111b are screw fixing terminals 119 of the mating connectors by 
nut members 118 as press fit and screws (not shown) . The terminals 
of the connectors (not shown) and the screw fixing terminals 119 are 
connected to loads by way of cables 120. Power source is distributed 

15 from a battery to those loads, through a fuse circuit. When 
shortcircuiting occurs in any of the loads and overcurrent flows into 
the related fusible member 105 (110) , the fuse member burns out by 
heating to thereby prevent trouble by overcurrent. 

In the fusible link unit 100 thus constructed, the first and 

20 second fuse circuit structures 101 and 102, shaped like flat plates, 
are assembled into the housing 103 to thereby form a unit. Therefore, 
a fuse circuit containing a number of fusible members (fuses) 105 
and 110 may be made compact. 

In the fusible link unit 100 mounted on a vehicle, all the 

25 terminal portions 106a, 106b, 11a, and 111b are not used in every 
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application. In some type or grade of the vehicle to which the fusible 
link unit is applied, some of those terminal portions 106a, 106b, 
11a, and 111b are not used. Specifically, there is a case where some 
of the screw fixing terminal portions 106b and 111b are not in use. 
5 In this case, the following problem arises. 

As best illustrated in Figs. 13A and 13B, each of the screw 
fixing terminal portions 106b and 111b is set in a state that the 
back surface and the sides of each screw fixing terminal portion are 
merely put along the terminal support 116, and the front surface of 
10 the screw fixing terminal portion is exposed to outside . Accordingly, 
during the assembling stage or transportation, the edge of any of 
the screw fixing terminal portions 10 6b and 111b is caught on something, 
the screw fixing terminal portion as caught is raised from the terminal 
support 116 by its plastic deformation. In its raised state, it easily 
15 vibrates when it receives a vibration from outside, and generates 
rattling sounds. 

One possible approach to prevent the noise sounds that result 
from the raising of the screw fixing terminal portion 106b (lib) and 
the vibration coming from outside is to fasten the screw fixing terminal 
20 portions 106b and 111b, even if not in use, by screws. However, this 
approach results in increase of the cost to manufacture and decrease 
of the efficiency of the assembling work. 

SUMMARY OF THE INVENTION 
Accordingly, an object of the present invention is to provide 
25 a fusible link unit which prevents the screw fixing terminal portions 
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that are not in use from being raised and hence, prevents the rattling 
sounds frombeing generated without increasing the manufacturing cost 
and decreasing the assembling work efficiency. 

According to the present invention, there is provided a fusible 
5 link unit having a fuse circuit structure containing a plurality of 
terminal portions linked through fusible members to a linking plate, 
and a housing into which the fuse circuit structure is assembled, 
wherein a plurality of terminal supports for supporting the terminal 
portions in a state that the front surfaces of the terminal portions 
10 are exposed to outside are provided in the housing. The fusible link 
unit is improved in that the terminal supports of the housing each 
include pawl parts for preventing each terminal portion from displacing 
to a surface thereof. 

In the fusible link unit, even if the edge of any of the terminal 
15 portions that are not in use is caught on something, the pair of pawl 
parts prevent the terminal portion frombeing raised. Further, even 
if a vibration propagates to the terminal portions, the pawl parts 
prevent the terminal portions fromvibratingby the received vibration. 

In a preferred embodiment of the invention, each terminal 
20 portion includes a pair of tilting parts which extend along both sides 
thereof and are tilted toward the back surface of the terminal portion, 
and the pair of pawl parts are provided such that the pawl parts cover 
the pair of tilting parts, respectively. 

The fusible link unit has advantages comparable with those 
25 as mentioned above, and an additional advantage that a pair of pawl 
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parts may be provided such that the pawl parts do not protrude from 
the surfaces of the terminal portions. 

In another embodiment, the terminal portions are a screw fixing 
terminal portions to which mating screw fixing terminal portions of 
5 another member are connected by nut members and screws. 

In this fusible link unit, the screw fixing terminal portions 
are improved to have advantages comparable with those as mentioned 
above . 

BRIEF DESCRIPTION OF THE DRAWINGS 
10 Fig. 1 is aperspective view showing a fusible linkunit according 

to an embodiment of the invention; 

Fig. 2 is a cross sectional view taken on line A - A in Fig. 
1 in the embodiment; 

Fig. 3 is a bottom view showing terminal supports juxtaposed 
15 with each other in the embodiment; 

Fig. 4 is a front view showing a first fuse circuit structure 
in the embodiment; 

Fig. 5 is a front view showing a second fuse circuit structure 
in the embodiment; 
20 Fig. 6A is a perspective view showing the terminal supports 

in the embodiment, and Fig. 6B is a bottom view showing the terminal 
support; 

Fig. 7A is an exploded view taken on line B - B in Fig. 6A 
in the embodiment and Fig. 7B is a cross sectional view taken on line 
25 B - B in Fig. 6A; 
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Fig. 8A is a bottom view showing a screw fixing terminal portion 
in each of the first and second fuse circuit structures in the embodiment, 
and Fig. 8B is a bottom view showing a terminal support of a housing; 

Fig. 9 is an exploded perspective view showing a conventional 
5 fusible link unit; 

Fig. 10 is a perspective view showing the fusible link unit; 
Fig. 11 is a front view showing a first fuse circuit structure 
of the conventional fusible link unit; 

Fig. 12 is a front view showing a second fuse circuit structure 
10 of the conventional fusible link unit; and 

Fig. 13A is a perspective view showing a terminal support of 
the conventional fusible link unit, - and Fig. 13B is a bottom view 
showing the terminal support. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
15 The preferred embodiment of the present invention will be 

described with reference to the accompanying drawings. 

Figs . 1 through 8B show the preferred embodiment of the present 
invention. Of those figures, Fig. 1 is a perspective view showing 
a fusible link unit. Fig. 2 is a cross sectional view taken on line 
20 A - A in Fig. 1. Fig. 3 is a bottom view showing terminal supports 
juxtaposed with each other. Fig. 4 is a front view showing a first 
fuse circuit structure. Fig. 5 is a front view showing a second fuse 
circuit structure . Fig . 6A is a perspective view showing the terminal 
support . Fig . 6B is a bottom view showing the terminal support . Fig . 
25 7A is an exploded view taken on line B - B in Fig. 6A. Fig. 7B is 
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a cross sectional view taken on line B - B in Fig. 6A. Fig. 8A is 
a bottom view showing a screw fixing terminal portion in each of the 
first and second fuse circuit structures. Fig. 8B is a bottom view 
showing a terminal support of a housing. 
5 As shown in Figs . 1 through 3, a fusible link unit 1 is generally 

made up of a first fuse circuit structure 2 as a bus bar, a second 
fuse circuit structure 3 also as a bus bar, and a housing 4 into which 
the first and second fuse circuit structures 2 and 3 are assembled 
and disposed while being spaced from each other by a predetermined 
10 distance. 

The first fuse circuit structure 2, as shown in detail in Fig. 

4, is made up of a narrow, cuboid linking plate 5, a plurality of 
female terminal portions 7 coupled through fusible members 6 to the 
linking plate 5 in a short side direction of the linking plate 5, 

15 a plurality of screw fixing terminal portions 8 coupled through fusible 
members 6 to the linking plate 5 in a width side direction of the 
linking plate 5, a battery terminal portion (screw fixing terminal 
portion) 9 coupled to the linking plate 5 directly or not through 
the fusible member in the width direction of the linking plate 5, 

20 and an insert lock part 11 coupled to the linking plate 5 through 
a fusible member 10 in the longitudinal direction of the linking plate 

5. The first fuse circuit structure 101 is formed by pressing a 
conductive plane plate. 

Each fusible member 6 is narrow and shaped like a crank, and 
25 a low melting point metal is fastened to a mid part of the crank-shaped 
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fusible member by caulking. When current of a predetermined value 
or larger flows into the fusible member, the fusible member burns 
out. The fusible member 10 is long and straight in shape. 

A plurality of female terminal portions 7 are grouped and the 
5 female terminal portions of each group are arranged side by side like 
a chain. A plurality of screw fixing terminal portions 8 are also 
grouped and arranged in a similar manner. As best illustrated in 
Figs. 6A through 8B, each screw fixing terminal portion 8 includes 
a pair of tilting parts 8a which extend along both sides thereof. 

10 Those tilting parts 8a are formed by bending the screw fixing terminal 
portion 8 with respect to its central flat portion. Each tilting 
part 8a is tilted toward the rear side of the screw fixing terminal 
portion 8 when it is supported by the terminal support 28 of the housing 
4 . A screw insertion hole 8b is formed in the central flat portion 

15 of the screw fixing terminal portions 8. Apart of the insert lock 
part 11 is bent perpendicularly to form a common terminal portion 
12. 

The second fuse circuit structure 3, as shown in detail in 
Fig. 5, is made up of a narrow, rectangular linkingplate 13, aplurality 

20 of female temiinal portions 15 coupled through fusible members 14 
to the linking plate 13 in a width direction of the linking plate 
13, a plurality of screw fixing terminal portions 16 coupled through 
fusible members 14 to the linking plate 13 in a width direction of 
the linking plate 13, and an insert lock part 17 extending in a 

25 longitudinal direction of the linking plate 13. The second fuse 
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circuit structure 3 is formed by pressing a conductive plane plate. 

Each fusible member 14, like fusible member 6 of the first 
fuse circuit structure 2, is narrow and shaped like a crank, and a 
low melting point metal is fastened to a mid part of the crank-shaped 
fusible member by caulking. When current of a predetermined value 
or larger flows into the fusible member, the fusible member burns 
out. 

A plurality of female terminal portions 15, like those of the 
first fuse circuit structure 2, are grouped and the female terminal 
portions of each group are arranged side by side like a chain. A 
plurality of screw fixing terminal portions 16 are also grouped and 
arranged in a similar manner . As best illustrated in Figs . 6A through 
8B, each screw fixing terminal portion 16 includes a pair of tilting 
parts 1 6a which extend along both sides thereof . Those tilting parts 
16a are formed by bending the screw fixing terminal portion 16 with 
respect to its central flat portion. Each tilting part 16a is tilted 
toward the rear side of the screw fixing terminal portion 16 when 
it is supported by the terminal support 28 of the housing 4 . A screw 
insertion hole 16b is formed in the central flat portion of the screw 
fixing terminal portions 16. Apart of the insert lock part 17, like 
that of the first fuse circuit structure 2, is bent perpendicularly 
to form a common terminal portion 18. The common terminal portions 
12 and 18 of the first and second fuse circuit structures 2 and 3, 
when mounted on the housing 4, are made coherent to each other, together 
with a bolt 19. Both the common terminal portions 12 and 18 form 



an alternator terminal. 

As shown in Figs. lto3, the housing 4 is shaped like a rectangular 
parallelepiped, and contains a circuit-structure accommodating 
chamber 26 with an opening 25 formed in the top end thereof. A 
5 transparent cover 32 is attached to the top of the housing 4 to thereby 
close the opening 25. Three connector housing portions 27 and three 
of terminal supports 28 are provided under the circuit-structure 
accommodating chamber 26. Three of juxtaposed terminal supports 28 
are provided at four locations. 
10 The female terminal portions 7 and 15 of the first and second 

fuse circuit structures 2 and 3 are each placed and supported at a 
predetermined position within each connector housing portion 27. 

Each terminal supports 28 includes a nut press-fitting grooves 
40 (nut receiving recesses of the invention) and a terminal slide 
15 groove 41, both being continuous to each other, as best illustrated 
in Figs. 6Ato8B. Anutmember 29 ispress fit into thenut press-fitting 
groove 40, from the bottom surface side. The screw fixing terminal 
portions 8 (16) is slidably inserted into the terminal slide groove 
41, from the top side. Each terminal support 28 immovably supports 
20 the edge parts and the side ends of the back surface of the screw 
fixing terminal portion 8 (16) in a state that the front surface of 
the screw fixing terminal portion is exposed to outside . Each terminal 
support 28 includes a pair of pawl parts 42 each protruding to the 
front surface of the related tilting part 8a (16a) . 
25 A short Preventing cover 38 is detachably attached to each 
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trio of the juxtaposed terminal supports 28. Each trio of terminal 
supports 28 may be covered with the short preventing cover 38. 

Next, an assembling process of the fusible link unit 1 will 
be briefly described below. The first and second fuse circuit 
5 structures 2 and 3 are each inserted into the circuit-structure 
accommodating chamber 26, through the opening 25 of the housing 4. 
In this case, an extending direction of the flat surface of each fuse 
circuit structure is an insertion direction, and the female terminal 
portions 7, 15 and the like of the fuse circuit structure are first 
10 inserted as an insertion tip part. When the first and second fuse 
circuit structures 2 and 3 are completely inserted into the 
circuit-structure accommodating chamber, while being spaced a 
predetermined distance apart from each other, the linking plates 5 
and 13 of those fuse circuit structures 2 and 3 are located within 
15 the circuit-structure accommodating chamber 26, as shown in Fig. 2. 
The terminal portions 6, 7, 15 and 16 are set at predetermined positions 
in the connector housing portions 27 and of the terminal supports 
28. 

The common terminal portions 12 and 18 of the first and second 
20 fuse circuit structures 2 and 3, together with a bolt 19, are made 
coherent to one another. Both the common terminal portions 12 and 
18 form an alternator terminal. The first and second fuse circuit 
structures 2 and 3 are electrically connected through the common 
terminal portions 12 and 18, whereby a predetermined fuse circuit 
25 is formed. 
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Next, the screw fixing terminal 30 for the battery cable is 
connected to the battery terminal portion 9, and a screw fixing terminal 
35 for the alternator cable is connected to the alternator terminal 
by the bolt 19 and a nut 34 . Connected to the female terminal portions 
5 7 and 15 in the connector housing portions 27 are male terminals (not 
shown) of the mating connector. The screw fixing terminals 30 are 
connected to the screw fixing terminal portions 8 and 1 6 of the terminal 
supports 28 by nut members 29 and screws 36 . The male terminals (not 
shown) and the screw fixing terminals 30 of the mating connector (not 
10 shown) are connected to related loads by way of a cable 31. 

Following the connection of the screw fixing terminals 30 and 
35 of the mating connector, the transparent cover 32 and the short 
preventing cover 38 are attached to the housing 4. 

Power source that is supplied from a battery (not shown) or 
15 an alternator (not shown) is distributed to the loads by way of the 
fuse circuit of the fusible link unit 1. When the output electric 
power of the battery (not shown) decreases to a predetermined level 
of electric power, the alternator (not shown) supplies electric power 
source to the battery (not shown) to thereby charge the battery. When 
20 shortcircuiting, for example, occurs in any of the loads and 
overcurrent flows into the related fusible member 6 (10, 14), which 
in turn burns out by heating, to thereby prevent the trouble by 
overcurrent . 

In the fusible link unit, all the screw fixing terminal portions 
25 8 and 16 are not used in every application. In some type or grade 
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of the vehicle to which the fusible link unit is applied, some of 
those screw fixing terminal portions 8 and 16 are not used. During 
the assembling stage or transportation, the edge of any of the screw 
fixing terminal portions 8 and 16 that are not in use is caught on 
something, the screw fixing terminal portion as caught is raised from 
the terminal support 28. However, in the embodiment, the pair of 
pawl parts 42 prevent the screw fixing terminal portion from being 
raised from the terminal support . Further, the pawl parts 42 prevent 
the vibration of the screw fixing terminal portions 8 and 16, which 
is caused by the vibration from outside. Therefore, the fusible link 
unit of the invention can prevent the raising of the screw fixing 
terminal portions 8 and 16 that are not in use and the generation 
of the rattling sounds without increase of the cost to manufacture 
and decrease of the efficiency of the assembling work. 

In the instant embodiment, each screw fixing terminal portion 
8 (16) includes a pair of tilting parts 8a (16a) which extend along 
both sides thereof . The tiltingpart is tilted toward the back surface 
of the screw fixing terminal portion. The pair of pawl parts 42 are 
protruded such that those pawl parts cover the tilting parts 8a ( 16a) , 
respectively. Accordingly, the pawl parts 42 are provided such that 
those pawl parts do not protrude from the surface of the tilting parts 
8a (16a) . Accordingly, provision of the pawl parts does not hinder 
the work of connecting the screw fixing terminal 30 of the mating 
connector. If the pawl parts 42 are provided protruding from the 
surface of the screw fixing terminal portion 8 (16) , the surface of 



the screw fixing terminal portion 8 (16) is narrow because of the 
presence of the pawl parts 42. The screw fixing terminal 30 of the 
mating connector must be placed on a narrow surface of the screw fixing 
terminal portion, which is located between the pair of the pawl parts 
5 42. As a consequence, the connection work is troublesome. The 
instant embodiment secures the surface of the screw fixing terminal 
portion comparable with that of the conventional fusible link unit. 
Accordingly, the embodiment does not hinder the connection work in 
any way. 

10 While in the instant embodiment, the terminal portions are 

the screw fixing terminal portions 8 and 16, the invention may be 
applied to any structure where the surfaces of the terminal portions 
are supported while being exposed in the terminal supports 28. 

In the embodiment mentioned above, the fuse circuit is 

15 constructed with two fuse circuit structures, i.e., the first and 
second fuse circuit structures 2 and 3. It is readily understood 
that the invention may be applied to a fusible link unit where the 
fuse circuit is constructed with a single fuse circuit structure or 
three or more fuse circuit structures. 

20 As seen from the foregoing description, there is provided a 

fusible link unit having a fuse circuit structure containing terminal 
portions linked through fusible members to a linking plate, and a 
housing, wherein a plurality of terminal supports for supporting the 
terminal portions in a state that the front surfaces of the terminal 

25 portions are exposed to outside are provided in the housing. The 
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fusible link unit is improved in that the terminal supports of the 
housing each include pawl parts for preventing each terminal portion 
from displacing to a surface thereof. In the fusible link unit, even 
if the edge of any of the terminal portions that are not in use is 
5 caught on something, the pair of pawl parts prevent the terminal portion 
from being raised. Further, even if a vibration propagates to the 
terminal portions, the pawl parts prevent the terminal portions from 
vibrating by the received vibration. Therefore, the fusible link 
unit of the invention can prevent the raising of the screw fixing 

10 terminal portions that are not in use and the generation of the rattling 
sounds without increase of the cost to manufacture and decrease of 
the efficiency of the assembling work. 

In the fusible link unit, each terminal portion includes a 
pair of tilting parts which extend along both sides thereof and are 

15 tilted toward the back surface of the terminal portion, and the pair 
of pawl parts are provided such that the pawl parts cover the pair 
of tilting parts, respectively. The fusible link unit has advantages 
comparable with those as mentioned above, and an additional advantage 
that a pair of pawl parts may be provided such that the pawl parts 

20 do not protrude from the surfaces of the terminal portions, and hence 
provision of the pawl parts does not hinder the work of connecting 
the terminals of a mating connector in any way. 

Further, in the fusible link unit, the terminal portions are 
a screw fixing terminal portions to which screw fixing terminal 

25 portions of a mating connector are connected by nut members and screws . 



In this fusible link unit, the screw fixing terminal portions are 
improved to have advantages comparable with those as mentioned above. 
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